The TRIM family members are defined by the presence of the tripartite motif (RING, B-box and coiled-coil domains or RBCC). They have been implicated in a variety of processes, such as regulation of development and oncogenesis. We report the expression analysis of a member of this family, TRIM9. Its expression is mainly confined to the central nervous system. The developing neocortex, the dorsal thalamus, the midbrain, the basal area of the hindbrain and spinal cord show high level of expression during embryogenesis. In adult brain, TRIM9 is detected in the Purkinje cells of the cerebellum, in the hippocampus, and in the cortex. q
Results and discussion
The TRIM family represents a subset of the large RING finger family. In addition to the RING domain, these genes contain one or two zinc-binding domains named B-boxes and a coiled-coil region, globally known as the tripartite motif (hence the name TRIM) (Reymond et al., 2001) . Alterations in some of these genes result in the occurrence of inherited disorders, such as familial Mediterranean fever, Opitz syndrome and Mulibrey nanism (TIF Consortium, 1997; TFF Consortium, 1997; Quaderi et al., 1997; Avela et al., 2000) , and cancer (Grignani et al., 1994; Le Douarin et al., 1995; Takahashi et al., 1988) .
We report a detailed mRNA expression analysis of TRIM9. Previous Northern blot data indicated that this gene is expressed in adult brain (Reymond et al., 2001) . To determine its spatial and temporal expression, we performed RNA in situ hybridisation studies on mouse sections at several embryonic stages, from E8.5 to E15.5, and on adult brain. TRIM9 signal is first seen at E9.5. From E9.5 to E11.5, the transcript remains uniformly present in the ventral part of the entire neuroepithelium and in the dorsal root ganglia (Fig. 1A,B) . A more restricted central nervous system (CNS) expression is observed at E13.5 and E15.5 when TRIM9 signal is present in specific regions of the forebrain, midbrain, hindbrain and spinal cord (Fig.  1C,D) .
The telencephalon is devoid of TRIM9 until E13.5 when a faint signal is detected in the most external layer of the roof of telencephalic vesicles. This layer corresponds to a small differentiating zone above the ventricular neuropithelium, the primordial plexiform layer (Figs. 1C and 2A, B) . After 2 more days of gestation, a strong signal is observed in what will be the cerebral cortex. In fact, at E15.5, TRIM9 signal highlights two new formed layers in the neocortex, the subventricular zone and the cortical plate, while the ventricular and intermediate zones appear devoid of this transcript . Expression is also detected in the hippocampus. The expression in the caudal and medial part of the telencephalic vesicle observed at E11.5 (Fig. 1B) , remains detectable in later stages in the hippocampal differentiating field and in the area of the fimbria (Figs. 1C, . Within the diencephalon, the dorsal thalamus shows strong TRIM9 expression in both E13.5 and E15.5 embryos (Figs. 1C,D and 2D ). In E15.5 embryos, high expression is also observed in the ventricular layer surrounding the third ventricle (Fig. 2C) .
In the midbrain, TRIM9 signal is observed in the external layers of the tectum in both E13.5 and E15.5, whereas the showing expression in the telencephalon, the thalamus, the pons, the cerebellar plate and the medulla oblongata. High magnification sagittal view of the telencephalon and diencephalon showing expression in the plexiform layer and dorsal thalamus at E13.5 (B) and in the developing cortex, hippocampus and dorsal thalamus at E15.5 (D). Both panels (B, D) show expression of TRIM9 in the fimbria hippocampi. Magnification of the transversal section in (C), showing TRIM9 expression in the cortical plate and subventricular zone of the developing cortex in the lateral (E) and the frontal region (F). The panel E also shows expression in the differentiating field of the hippocampus. Abbreviations: D, diencephalon; cbp, cerebellar plate; Cx, cortex; cp, cortical plate; hp, hippocampus; mo, medulla oblongata; T, telencephalon; th, thalamus; svz, subventricular zone. The arrows in the hippocampal region in (B) and (D) indicate the area of the fimbria hippocampi. tegmental expression is diffused at E13.5 and becomes restricted to the ventricular layer lining the aqueduct in E15.5 embryos (Fig. 3A,B) .
In the basal hindbrain, pons and medulla oblongata show strong TRIM9 signal in the ventricular region, particularly in the medial part (Fig. 3C,D) . The alar portion of the hindbrain shows a diffused signal in the primordia of the cerebellum (Figs. 2C and 3A) . The basal medial expression observed in the pons and medulla oblongata is maintained in the spinal cord where the TRIM9 transcript forms a gradient, higher ventrally and lower dorsally. As shown in Fig. 3 , the spinal cord signal is strong in the basal ependymal layer, especially in the floor plate region (Fig. 3E,F) . TRIM9 transcript is also detected in the dorsal root ganglia at E11.5 and the expression in these sites is maintained in E13.5 and E15.5 embryos (Fig. 3F,G,H) .
RNA in situ hybridisation on P21 brain sections revealed high TRIM9 expression in the Purkinje cells of the cerebellum (Fig. 4) . Specific signal is also observed in the pyramidal cells of the hippocampus and in the external layers of the cortex, in particular in the piriform and entorhinal cortices (Fig. 5) .
During CNS development, TRIM9 appears preferentially expressed in the proliferating compartments of the basal area and in the differentiating fields of the alar region.
Material and methods
RNA in situ hybridisation experiments were performed as described (Rugarli et al., 1993; Surace et al., 2000) . 
